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boiling constituent, jB, than the original solution. Its composition may be found by reading the abscissa of q', the intersection of the vapor-composition curve, AqB, and a line drawn through n, parallel to the axis AB. The remaining solution has a lower percentage of the lower-boiling constituent and a higher boiling-point than the original solution, and is represented, therefore, by some point to the left of n on the curve AnB. Continued formation of vapor causes the composition of the solution to become progressively higher in the higher-boiling constituent, A. The points representing these compositions lie farther and farther to the left of P, on the curve AnB. When the composition of the solution reaches the value corresponding to the point n', the diagram shows that the equilibrium vapor has the same composition as the original solution. Since the total mass of vapor and liquid has remained constant throughout the distillation, it is obvious that at the point nry all of the liquid has been transformed into vapor. Just before all of the liquid has evaporated, the solution has the composition represented by a point just to the right of ri. It is obvious, therefore, that when the distillation is conducted in this manner, the maximum enrichment of the solution in the higher boiling constituent, A} is limited to a value given by the abscissa of the point n'. The proportion of the solution having this composition is, of course, very small.
The behavior of a vapor having the composition corresponding to the point q, when it is condensed gradually in the presence of the condensate formed, is shown in the same diagram. The first small portion of liquid formed is richer in the higher boiling constituent than the vapor, its composition being given by the point n'. The remaining vapor has, therefore, a higher percentage of the lower-boiling constituent, and is represented by a point to the right of q on the curve AqB. Further condensation of vapor enriches the vapor continuously in the lower-boiling constituent, the points representing the condition of the vapor lying progressively to the right of q. When the vapor reaches the condition represented by the point q', the liquid is seen to have the same composition as the original vapor. Obviously, at this point, the vapor
has been completely condensed to liquid. Furthermore, it is apparent that the maximum enrichment of the vapor in the lower boiling constituent by this process *s g*ven by the point n't and also that t^ yield Of this vapor is very small.
Quite a different behavior is observed if the vapor which is formed during the distillation is removed continuously or at intervals, and condensed apart. In Fig. 9, the behavior upon distillation of a solution which has the composition corresponding to the point p, is shown. When the liquid has changed in composition from that represented by p to that by pi, the equilibrium vapor is removed from the system. The remaining solution, boiling at a higher temperature, t\, gives off further vapor, and changes in composition until the point p2 is reached, when * the vapor is again removed. By repeating this process in successive steps, the composition of the solution is seen to approach that of practically pure A, the higher-boiling constituent.
FIG. 9.